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Mechanical Behavior of Al/C ,-fullerenes Nanocomposites

Hyun-Joo Choi*

ABSTRACT: Aluminum-based composites containing C,-fullerenes are produced by hot rolling of ball-milled powder.
The grain size of aluminum is effectively reduced to ~100 nm during ball-milling processes, leading to grain
refinement strengthening of the composite. Furthermore, Cgj-fullerenes are gradually dispersed during ball-milling
processes and hence the strength of the composite increases with the volume of Cg-fullerenes. The composite
containing 10 vol% Cg,-fullerenes with a grain size of ~ 100 nm exhibits ~1 GPa of compressive strength.
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Fig. 1. SEM images of (a) as-received Cqy-fullerene particles, (b)
solely-milled fullerene aggregates, and (c) as-milled Al/
Cgo-fullerene powder.
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Fig. 2. HRTEM micrographs of the aluminum-based composite
containing 5 vol.% Cg-fullerenes, where a fullerene is
marked by an arrow.
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Fig. 3. XRD patterns of monolithic aluminum and aluminum-
based composites containing 5 vol.% Cy-fullerenes.
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Fig. 4. Raman spectra of pristine C,-fullernes and as-rolled Al/
Cgo-fullerene composite.
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Fig. 5. The compressive curves of aluminum and composites,

varied according to the fullerene volume fraction (i.e. 0, 2,
3,5 and 10 vol. %), respectively.
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Fig. 6. Yield strength as a function of the fullerene volume,
where the theoretical expectations based on the rule of
mixture and the particle mean-free length theory are also
included. Data for the composite containing MWCNTs are
imported from Ref. [17].
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